An investigation was carried out on the fish marketing system and availability of fish species at Daulatpur fish market in Khulna over 12-months from September 2012 to August 2013. Combinations of the participatory, qualitative and quantitative methods were used for questionnaire interviews for data collection. A total of 115 species of fresh water, brackish and marine water fish and crustacean species were identified during the observation period. The number of fresh water fish species was found 60 including 14 fresh water culture species and 12 SIS whereas brackish and marine water species was found 41 and crustacean species was 14 including 5 fresh water prawn, 6 marine and brackish water shrimp and 3 crabs. During the observation period, it was found that the availability of culture fish species was higher in the market and it was 55.86% including 17% catfish, 15.65 % tilapia, 15.56 % carp fishes, 4.18% koi, 2.47% punti and 1% prawn. Catfish, carps, tilapia, snakehead, baim, shing-magur, punti, koi etc were the major abundant groups among the fresh water fish species whereas ilish and some shrimp were the abundant species of marine and brackish water fish. The highest abundance (55.86%) was found the fresh water culture fish species following to marine and brackish water species (28.01%) and fresh water capture species (16.01%). The market chain from farmers/fishermen to consumers encompassed mainly primary, secondary and retail markets involving local agents (foria and bepari) suppliers, aratdars, wholesalers and retailers. During the observation, it was found that the auctioneers get 3 to 5% commission by performing their activities. Aratdars also get 4 to 5% commission due to arrange auctioning activities and providing other facilities such as clean water supply, electricity, space, communication etc which is called aratdary. In some cases farmers have to pay market tools that locally called khazna which vary from 5 to 10% depending on amount of sales. Market structure, species quality, size and weight have an influence on the price of fish and it was found that the price of fish increases per kilogram with increasing size and it varied with species to species. Every step of intermediaries of marketing channel obtained certain amount of profit and ultimately the farmers/fishermen received an average near about 60 percent of the retail price of fish in the market.
Introduction
Bangladesh is one of the most densely populated countries in the world, covering an area of 144,000 km2 with a population of 164 million (Nesar et al., 2012) . The most important food crops for the people of Bangladesh are rice and fish. Fish accounts for about 60% of the animal protein intake with annual fish consumption of 17.23 kg per person (DOF, 2010) . The average per capita fish consumption in Bangladesh is slightly higher than the world average of 17.1 kg a year, but lower compared with the Asian average of 18.5 kg annually (FAO, 2010a) . Nevertheless, the importance of aquaculture as a source of fish food has been well recognized in Bangladesh. In the economy of Bangladesh, the fisheries sector contributes near about 60% of animal protein to the daily diets of the population, about 4.39% to GDP, 2.46% in export earnings and 22.76% to the agriculture in 2011 -12 (DOF, 2013 . This sector provides full-time employment of 1.5 million and part-time 16.5 million people which is about 11% of total population in Bangladesh. Fish production is an integral part of the marketing process as fish and fishery products are highly traded commodities. The total fish production was estimated at 3.26 million metric tons in 2011-12 of which 2.68 million metric tons (82.26%) and .57 million metric tones (17.74%) came from inland and marine waters respectively (DOF, 2013) .
Bangladesh is considered one of the most suitable countries in the world for freshwater aquaculture, because of its favorable resources and agroclimatic conditions. A sub-tropical climate and vast areas of shallow water provide ideal conditions for fish production. The fisheries sector is important for socio-economic development, nutrition supplementation, employment generation, poverty alleviation and foreign exchange earning of Bangladesh (Hasan et al. 2011) . About 97% of the production of fish is marketed internally for domestic consumption while remaining 3% is processing for exported. Domestic market is huge, varied and complex and in terms of volume and as compared to export market, domestic market is great. Fishermen are one of the most vulnerable communities in Bangladesh. They used to live on fishing, staying on the bank of the river from longer period. Now a days, they are faring tremendous pressure to live on the ancestral profession. They are poor by any standard. Over the years, their economic condition has further deteriorated. Alam and Bashar (1995) general must be assessed to know the real status of riverine fishing as a source of income.
A large number of people, many of whom living below the poverty line, find the employment in the domestic fish marketing chain in the form of farmers, processor, traders, intermediaries, day labors and transporters (Ahmed et. al., 1993; Islam, 1996 and DFID, 2000) . The main aim of this investigation is to evaluate the existing marketing system, the species availability and variation at lean and peak season and to identify the constraints.
Materials and Methods

Study area
The study was undertaken at Daulatpur fish market in Daulatpur Metropolitan thana under the city corporation of Khulna, Bangladesh. It is one of the largest and old fish market near the fish landing centre of Khulna. The availability of space for retailers, aratdars, wholesalers and auctioneers is the special criteria of this fish market. Daulatpur fish market was selected for collecting data due to well communication, high availability of culture and capture fish species, developed market infrastructure and other facilities available in the market.
Data collection methods
Primary data were gathered by market surveys initially involving the inspection of the study area over 12-months from September 2012 to August 2013. Combinations of the following participatory, qualitative and quantitative methods were used for primary data collection.
Participatory rural appraisal (PRA)
Participatory rural appraisal is a group of methods to collect information on a participatory basis from rural communities. The advantage of PRA over other methods is that it allows a wider participation of the community, and therefore the information collected is likely to be more accurate (Chambers, 1992; Conroy, 2002; Chambers, 1994) . For this study, the PRA tool focus group discussion (FGD) was conducted fish farmers/fishermen to get an overview on fish distribution and marketing systems, constrains of marketing etc. A total of 12 FGD sessions were conducted where each group size was 6-8 persons (total 80 fish farmers and fishermen) and the duration of each session was approximately 2h.
Questionnaire interviews
Questionnaire interviews with target groups were preceded by preparation and testing of the questionnaire in accordance with the objective set for the study. Before preparing the questionnaire, a draft questionnaire was developed and then pretested in the study area. Attention was paid to incorporate any new information that had not been asked in the draft questionnaire. The draft questionnaire was then changed, modified, rearranged and improved according to the experience gained from the survey. For questionnaire interviews, traders, retailers, suppliers and aratdars were selected through simple random sampling. Information about fish marketing, pricing policy, trading actions, constrains of fish marketing and socio-economic conditions of traders are the consequences of the interviews.
Cross-check interviews with key informants
Key informants are expected to be able to answer questions about the knowledge and behavior of others and about the operations of the broader systems (Atkinson, 1992; Elmendorf and Luloff, 2006) . Key informants are persons with special knowledge on a particular topic. Key informants are expected to be able to answer questions about the knowledge and behavior of others, and about the operations of the broader systems (Theis and Grady, 1991) . Cross-check interviews were conducted with Upazila Fisheries O⁄cers, researchers, policymakers, relevant nongovernmental organization (NGO) workers and teachers. A total of 20 key informants were interviewed during the study period. Where information was found to be contradictory, further assessment was carried out.
Data analysis
Data from questionnaire interviews were coded and entered into a database system using Microsoft Excel software. Results from the data analyses, in combination with qualitative information collected through FGD and cross-check interviews with key informants were used to describe the marketing system, pricing policy, auctioning of fish and marketing constraints.
Results and Discussion
Infrastructure of the market According to different parts of Bangladesh, infrastructure of fish market frequently behaves to become different from place to place. For marketing of fish or fishery products domestically and for the physical development of markets, infrastructure facilities are most important. Daulatpur fish market is paka ten shed building and clean water, electricity, ice supply, transport facilities etc are well and sufficient nevertheless, fish markets are not well developed throughout the country and daulatpur is not out of these.
Species composition
A total of 115 species of fresh water, brackish and marine water fish and crustacean species were identified during the observation period in the Daulatpur fish market (Table 1 ). The availability of (capture and culture) fish species in the market was varied in different months during the study period. 60 fresh water fish species were found including 14 fresh water culture species and 12 SIS (Small Indigenous Species) whereas brackish and marine water species wertr 41 and crustacean species were 14 is show in Table 1 . The total fresh water and brackish water fish species in Bangladesh is 289 (DOF, 2012) whereas marine water fish species is 475. According to the red list of IUCN-Bangladesh (2000) , 54 species are endangered or somewhat threatened (vulnerable, endangered and critically endangered) though the list is 12 years old. There were many species of fresh water and brackish water fish (According to IUCN-Bangladesh) are being endangered species and their availability in the market were a very few during the observation period. There were about 20 exotic fish species introduced to Bangladesh for increasing fish production (aquaculture), insects and weed control and about 25 species were for ornamental purpose in different time. During the observation period, 4 Indian major carps and 10 exotic fish species were the most dominant fish species in the market. A total of 14 crustacean species was found whereas 5 fresh water prawn, 6 marine and brackish water shrimp and 3 crabs (Table 1) . Fresh water pleomonids are referred to as prawn and marine penaeids and pleomonids are called shrimp (FAO, 1985) . From the point of view of economic importance, bagda (Penaeus monodon) was the remarkable species which was cultured in the coastal region of Bangladesh and shrimps were commercially harvested from the marine and brackish water during the season. 
Variation in species abundance
The availability of fish in the market depends on the demand and supply of fish in the market, transport and communication facilities and season of capture and culture of fish. The availability of fish species was varied from 41 to 89 in different months and the highest number (89) was found in September and lowest (41) in January during the observation period (Fig. 1) .
The percentage (%) and the availability of culture fish species were found higher during the month of January, May and December (Fig. 3) in the market and it was 55.86% including 17% catfish, 15.65 % tilapia, 15.56 % carp fishes, 4.18 % koi, 2.47 % punti and 1% prawn. Catfish, carps, tilapia, snakehead, baim, shing-magur, punti, koi etc were the major abundant groups among the fresh water fish species whereas ilish and some shrimp species (crustaceans) were the abundant of marine and brackish water species (Table 2) . The highest abundance (55.86%) was found the fresh water culture fish species following to marine and brackish water species (28.03%) and fresh water capture species (16.11%) (Fig. 2) during the observation period in the market which indicates that the capture fish species in the market reduced day by day. The value of this observation is supported to the reported by DOF (2013) where the total fish production in Bangladesh was estimated 3.26 million metric tons whereas culture and capture fisheries were estimated 52.92% and 47.08% respectively in the 2011-2012. The percentage of capture fish species was found higher between the month of August and October when ilish (Tenuolosa ilisha) was the dominant species ( Fig. 1 and Table 2 ) and the number of fish species were varied between 79 and 81. Ilish was the most dominant species among the marine and brackish water capture fish species and it was found the highest abundance in the months between August and November (Table 2) . Ilish was found all the year round but July to October was the peak season of ilish when larger size ilish was found available in the market and rest of the time smaller size ilish was also found which are called Jatka. According to the crustacean species, harina chingri, sada/bagtara chingri and chatka chingri were found all the year round during the observation period. During the observation period, it was found that fishes were collected by foria and bepari which are called local agents and then they send these fish to the suppliers and to the arat.
Fig. 4. Marketing channel of fish and prawn
Most of the fishermen were encompassed to the mahajan who gave money to the fishermen which is called dadon and fishermen bound to sale their fish to the dadondar. The dadondar (mahajans) supply this fish to the arat and to the wholesale market through suppliers. Aratdars also supply their fish mainly to the wholesale markets and in some cases little amount of fish supply to the retail market. Retailers purchase their fish from the wholesale market and small amount of fish from the arat and then ultimately fish reached to the consumers. In case of prawn and shrimp, the local agents (foria and bepari) and suppliers purchase prawn/shrimp and supply to the depot and sometimes farmers also send their prawn/shrimp to the depot directly. The depot sends their collecting prawn/shrimp to the processing industry and then industry processed them for exporting. Depot also supply low quality prawn/shrimp to the arat and ultimately for the consumers in the market.
Constraints
Main constraints of fish marketing were related to infrastructure, plant management and institutional management aspect. From the infrastructural constrains lack of modern and hygienic landing centre; storage of adequate ice-plants with sufficient capacity, cold and freezer storage; lack of handling and preservation facilities; illiteracy, ignorance, lack of awareness and poor socioeconomic condition of the fishers etc were the most severe. There was a little or no initiative was taken to improve the quality of fish market because the demand of fish was always higher than the supply. As a result, fish of any quality were sold in the market although the traders were faced serious problems including heavy losses, wastage and poor price. After harvesting all the fishes were passed a number of channels and intermediaries and transported by bus/track in road and by boat/launch in water mainly using bamboo baskets. Road and water transportation were used to carry fish to the distant places from landing point and it was taken 7-9 days after harvesting which was less than normal shelf-life of tropical species if the condition and of handling and storage is ideal (Uddin and Das, 1994) . The loading and unloading at different stages of transportation, long exposure to high temperature, improper used of ice, rough and unhygienic method of handling, contamination and lack of knowledge on quality aspects among the actors involved were the main contributing factors for the quality loss.
Conclusions
The common indicator of marketing efficiency is the size of marketing margin which makes a huge gape between the producers (farmers/fishermen) and consumer's level of prices. Some management measures such as more new policies and strategies should be taken by the government and research organizations to conserve the valuable native endangered fish species. In order to sufficient supply of fish in the market, it is worthwhile to increase transportation and communication facilities, sufficient icing facilities, improvement of preservation and shipment facilities, provide institutional and organizational support, government support, extension services, more researches and public private partnership. It is important that the public-private relationship and public awareness can improve the existing system of fish marketing.
